Background: Low levels of the cyclin-dependent kinase inhibitor p27Kip1 are associated with poor prognosis in cancer. It is unclear whether this is related strictly to p27Kip1-mediated cell cycle inhibition or to other, possibly extranuclear, roles of this protein. In this study, we examined p27Kip1 expression in quiescent and activated lymphocytes. T-cell membranes have been shown to possess sphingolipid and cholesterol-rich microdomains that are insoluble in non-ionic detergents. These "rafts" provide a scaffold for signaling proteins. Signal transduction coincides with coalescence of these microdomains into larger complexes. Methods: Localization of p27Kip1 was studied by electron and confocal microscopy. Association of p27Kip1 with membrane microdomains in unstimulated and
Introduction
p27Kip1 is a cyclin-dependent kinase inhibitor (cdki) that mediates growth arrest of cells in the setting of serum-deprivation or cell-to-cell contact. Interest in p27Kip1 function has been heightened by the finding that a low level of p27 is a negative prognostic indicator in many cancers, including colon, breast, and lymphoma (1-4). In recent years, p27 functions distinct from growth arrest have been revealed, including inhibition (5, 6) or promotion (7) of apoptosis, transcriptional modulation (8) , induction of cell migration (9) , promotion of clonal anergy (8) , and differentiation (10) (11) (12) .
Several studies indicate that, in addition to total p27 levels, the subcellular localization of p27 may modulate p27 function. Whereas, p27 is nuclear in quiescent myeloid precursor cells, it accumulates in the cytoplasm of these cells following cytokine activation (13) . Cytoplasmic expression of p27 also has been reported in esophageal, ovarian (14) , and colorectal cancers (15, 16) . Sequestration of p27 into cytoplasmic complexes with cyclin D3 prevents p27-mediated growth arrest (17, 18) . p27 has been shown to sustain resting T lymphocytes in the quiescent state (19) . Mitogenic activation of lymphocytes is associated with a decrease in p27 protein levels (19) and with increased localization of p27 to the cytoplasm (20) . It recently was demonstrated that lymphocyte activation depended on the clustering of 26 nm (21) sphingolipid and cholesterolrich structures within the membrane, known as rafts (22) . These microdomains within the membrane are characterized by insolubility in non-ionic detergents (23) . Interventions that prevent raft clustering (24) or that interfere with protein localization into raft domains (25) prevent cell activation. We now report our finding that a subpopulation of p27 is present in membrane rafts in normal human lymphocytes.
Materials and Methods

Cell Preparation
Peripheral blood lymphocytes were obtained from healthy volunteers in accordance with an Institutional Review Board (IRB)-approved protocol. Mononuclear cells were isolated from peripheral blood by density gradient centrifugation over Ficoll Hypaque (1.077 g/ml, Sigma, St. Louis, MO). Peripheral blood mononuclear cells (PBMC) were allowed to adhere overnight on a 75 cm 2 tissue culture flask in the presence of (RPMI) medium containing 10% fetal bovine serum (FBS; Life Technologies, Grand Island, NY) and lacking cytokines. Lymphocyte-enriched, nonadherent cells were used in this study. 60-75% of cells were routinely positive for the CD3 T-cell marker upon fluorescence-activated cell sorting (FACScan) analysis of nonadherent cells.
Confocal Microscopy
Confocal microscopy for p27 was performed using a Leica (TCS-NT) confocal microscope (Leica, Deerfield, IL) as previously described (13) . In brief, 1 million cells were washed in phosphate-buffered saline (PBS) containing 2% FBS and 0.5% azide (washing buffer), fixed with 1% paraformaldehyde, suspended in 75% cold ethanol and stored at Ϫ20ЊC. Fixed cells were permeabilized with 0.25% Triton X-100 and 40 g/ml digitonin for 5 min, washed and blocked with 1% bovine serum albumin (BSA). Cells were then incubated with monoclonal antip27 antibody (Labvision, Fremont, CA) at 1:50 dilution followed by Alexa 488 conjugated goat antimouse antibody for 1 hr (1:500 dilution, Molecular Probes, Eugene OR). Following immunostaining, a drop of cell suspension was placed onto charged coverslips mounted within the microscope. Each scan averaged four sequential scans through the mid-plane of the cells. In some experiments, cells were permeabilized with Triton X-100 without fixation, as indicated in the text.
Triton X-100-permeabilized cells were doublestained for p27 and for CD59 as follows: nonadherent PBMC were incubated on ice with 1% Triton X-100 in PBS for 10 min and, subsequently, washed in washing buffer and stained with phycoerythrin (PE)-conjugated anti-CD59 antibody (1:25 dilution; Pharmingen, San Diego, CA) for 20 min on ice, washed, and fixed with 2% paraformaldehyde. Cells were then treated with Triton X-100 and digitonin as above. Cells were washed in a mixture of 2% human serum and 2% goat serum in 1% BSA, and then incubated for 15 min in 2% goat serum in 1% BSA to block nonspecific binding. The cells were then stained for p27 using either immunoglobulin G (IgG; negative control) or rabbit anti-p27 (Santa Cruz Biotechnology, Santa Cruz, CA), followed by goat anti-rabbit Cy5 (Jackson Immunoresearch Lab, West Grove, PA).
Crosslinking of CD59 and double-staining of cells for CD59 and for p27 was performed as follows: nonadherent PBMC were stained with mouse monoclonal anti-CD59 (1:25 dilution, 20 min on ice; Pharmingen) followed by flourescein isothiocyanate (FITC)-conjugated goat-anti-mouse IgG (1:10 dilution, 30 min on ice; Caltag). The cells were then incubated at 37ЊC for 1 hr, washed, fixed with 2% paraformaldehyde, and blocked. They then were stained with IgG (negative control) or with rabbit anti-p27, followed by alexa-594-conjugated antirabbit secondary antibody (Molecular Probes, Eugene, OR).
Specificity of p27 staining was confirmed by con-focal micrography of lymphocytes stained with rabbit anti-p27 antibody that was preincubated either with nonspecific peptide (p73 epitope) or with peptide specific to the p27 antibody (p27 epitope). The latter prevented staining; whereas, the former did not (data not shown).
Cellular Fractionation
60-100 million cells were suspended in ice-cold hypotonic buffer at 5ϫ the packed cell volume and immediately centrifuged at 3000 rpm and resuspended in hypotonic buffer at 10ϫ the packed cell volume for 10 min with periodic vortexing. Cell permeabilization over time was followed in aliquots by measuring dye exclusion using trypan blue. Nuclei were pelleted at 3000 rpm for 15 min. The membrane component of the post-nuclear fraction was isolated by centrifugation at 100,000ϫ g for 1 hr. This pellet was washed in hypotonic buffer and the dry pellet was suspended in 2ϫ sodium dodecylsulfate (SDS) sample buffer for Western blots analysis.
Plasma Membrane Isolation Using Cationic Colloidal Silica
Purified plasma membranes were isolated from 30 million lymphocytes using slight modifications of protocols described in detail previously (26) . Cells were washed in 5 ml, then resuspended in 1 ml MES-buffered saline (MBS): 20 mM 2(Nmorpholino)-ethanesulfonic acid (MES) 150 mM NaCl, pH 5] prior to adding them dropwise to 3 ml of 1% cationic colloidal silica in MBS [Cationic colloidal silica prepared as described by (27) , available to interested researchers from D.B.S.]. Silica-coated cells were diluted to 10 ml in MBS, pelleted, washed in MBS, then resuspended in 1 ml MBS prior to adding them dropwise to polyanion solution [1 mg/ml polyacrylic acid (molecular weight 240,000 kDa; Aldrich, St. Louis, MO) in MBS]. Cells were diluted to 10 ml MBS, pelleted, washed in MBS, then quickly washed in a small volume of lysis buffer [LB; 10 mM N-2-hydroxyethylpiperazine-N-2-ethanesulfonic acid (HEPES), pH 7.9, 1.5 mM MgCl2, 10 mM KCl containing the following broad spectrum protease inhibitors: 10 g/ml pepstatin, leupeptin, E64; 1 mM sodium orthovanadate, and phenylmethylsulfonyl fluoride (PMSF)]. Cells were resuspended in 1 ml LB and incubated on ice for 30 min. Coated cells were lysed by 100 strokes in a Dounce homogenizer with a close-fitting pestle. Lysed cells were layered onto a cushion of 350 l
Immunoelectron Microscopy (IEM)
Cells were processed for IEM as described previously (28) . Monoclonal anti-p27 (1:100; Labvision) or rabbit anti-human p27 (1:40; Santa Cruz, Biotechnology, Santa Cruz, CA) were used as the primary antibodies, followed by 5 nm gold-conjugated species-appropriate secondary antibodies directed to either mouse or rabbit (Auroprobe, Amersham, Arlington Heights, IL).
Results
Clustering of p27Kip1 at the Plasma Membrane
We previously reported changes in the ratio of cytoplasmic/nuclear p27 concurrent with activation of myeloid cells and lymphocytes (13, 20) . While following up that work, we imaged perpheral blood lymphocytes using immuno-electron microscopy. This revealed the presence of multiple clusters of p27 immunoreactivity abutting the plasma membrane ( Fig. 1) . Similar findings were obtained with several lymphocyte preparations, using both murine monoclonal and rabbit polyclonal p27 antibodies (data not shown). Membrane-associated p27 was confirmed by Western blots analysis of membrane extracts prepared as a S-100 pellet using standard subcellular fractionation techniques (Fig. 2) .
Membrane-bound p27 was Concentrated in Triton-insoluble Microdomains
We then analyzed the solubility of membraneassociated p27 in non-ionic detergents. A number of T-cell signaling pathways involve proteins that are localized in membrane microdomains, which are insoluble in non-ionic detergents (29) . These domains aggregate upon cellular activation and promote the colocalization of glycophosphoinositol (GPI)-linked proteins and src family tyrosine kinases, such as fyn and lck (30) .
Solubilization of lymphocytes in cold NP-40 for 30 min resulted in the loss of nuclear p27 on examination by confocal microscopy (Fig. 3) . A rim of p27 remained in the membrane, however, suggesting decreased solubility of a membrane-associated portion of p27. Similar results to NP-40 were obtained with cold Triton X-100 incubation (data not shown).
Western blots analysis was undertaken to confirm whether p27 was present in detergent insoluble microdomains of lymphocytes, as suggested by the imaging studies above. Plasma membranes were isolated from lymphocytes and their p27 content was determined after exposure to various detergents. Both quiescent lymphocytes and lymphocytes activated for 20 hr with phorbol ester 12-O-tetradecanoylphorbol-13-acetate (PMA) plus phytohemagglutinin (PHA) were studied. Results are shown in Figure 4A . Total cellular p27 obtained by directly lysing cells in SDS loading buffer are shown in lanes 1 and 5. Plasma membrane fractions were isolated in parallel using silica bead membrane 70% Nycodenz (Gibco/BRL, solubilized in LB) and sedimented at 20,000ϫ g in a 4ЊC microfuge for 30 min. Silica-coated membranes sediment through the Nycodenz cushion to form a tight, glassy pellet. Noncoated membranes remain at the Nycodenz-lysis buffer interface, and soluble proteins remain in the LB. Pellets were resuspended and washed in LB. Plasma membrane proteins were removed from silica by resuspension in 2% SDS in LB, followed by probe sonication (Branson Sonifier), then boiled for 5 min. Silica was removed from the suspension by centrifugation at 14,000ϫ g for 15 min, proteins remained in the supernatant and were used for Western blots analysis.
Extract Treatment
Extracts from lymphocytes were prepared as follows: 30 million lymphocytes washed in PBS were centrifuged at 1000ϫ g at 4ЊC, resuspended in 5ϫ the pellet volume in hypotonic buffer [10 mM HEPES, ph 7.9, 1.5 mM MgCl2, 10 mM KCl, 0.2 mM PMSF, 1% protease inhibitor cocktail (Sigma)], and incubated on ice for 30 min. An equal volume of 2% Triton X-100 was added to indicated tubes prior to 4ЊC incubation. Cells were then pelleted in a cold microcentrifuge (10,000 rpm) for 20 min, washed in hypotonic buffer, and repelleted. As indicated, an octylglucoside buffer (60 mM 60mM N-octyl ␤-D-glucopyranoside 10 mM HEPES-NaCl, 150 mM NaCl, pH 7.4, 0.1% SDS; all reagents from Sigma) was added to the Triton-insoluble pellet for an additional 30 min on ice, then debris was again pelleted for 20 min at 10,000 rpm. Supernatents and insoluble pellets were separately dissolved in 2X SDS sample buffer (4% SDS, 100 mM Tris, pH 6.8, 200 mM dithiothreital, 20% glycerol), boiled for 5 min, and loaded on a 12.5% SDS-PAGE gel for analysis.
Plasma membrane pellets isolated using colloidal silica were analyzed for detergent solubility. The membrane pellet was solubilized in Nonidet P-40 (NP-40) buffer (0.5% NP-40, 50 mM TrisHCl, pH 7.5, 150 mM NaCl, 50 mM NaF) on ice for 60 min. Following NP-40 incubation, samples were centrifuged at 14,000 rpm at 4ЊC for 10 min, supernatent was removed for analysis (NP-40-soluble fraction), and the dry pellet was suspended in SDS sample buffer for loading on SDS-PAGE gels (NP-40-insoluble fraction).
Western Blots Analysis
Western blots analysis was performed on cell extracts fractionated on 12.5% SDS-PAGE using standard techniques. Antibodies used included horseradish peroxide (HRP)-conjugated p27 antibody (Transduction Laboratories, San Diego, CA), mouse monoclonal anti-caveolin (Transduction Laboratories), monoclonal anti-tubulin (Labvision), and monoclonal (PCNA; Santa Cruz Biotechnology, Santa Cruz, CA). stripping techniques. The membrane fractions were first solubilized in 0.5% cold NP-40 for 30 min, and the supernatent was removed for Western blots analysis (lanes 3 and 7) . The NP-40-insoluble pellet then was washed and dissolved in SDS sample buffer. p27 immunoreactivity within the detergentinsoluble membrane fraction is shown in lanes 4 and 8. When comparing detergent solubility of p27, it was evident that the 30-min incubation in cold NP-40 was incapable of solubilizing membrane p27; whereas, the p27-containing pellet was soluble in SDS buffer. In addition to full-length p27, a 22-kD p27 immunoreactive form is faintly visible in NP-40-resistant membrane fraction. The amount of p27 present in insoluble complexes in the membrane decreased proportionately with total p27 upon cellular activation.
The src family protein, lck, was roughly 50% solubilized by NP-40, compatible with previous reports (31) . The insoluble lck dissolved in SDS buffer. Unlike p27, actin was not detected in the membrane fraction of lymphocytes prepared by this method. Figure 4A also demonstrates that the GPI-microdomain associated protein, caveolin 1, is absent in lymphocytes, a finding consistant with previous reports (32) .
We then tested whether nonionic detergentinsoluble p27 could be released from microdomains by octylglucoside. The detergent octylglucoside is effective at solubilizing proteins embedded in membrane microdomains, because it chemically resembles gangliosides and disrupts sphingolipidcholesterol rich complexes (33, 34) . If p27 was strongly associated with a detergent-insoluble then were double-stained for expression of CD59 and p27. As Figure 5A demonstrates, both p27 (red) and CD59 (green) remained after detergent treatment. Areas of overlap (yellow color) in the expression of p27 and CD59 are apparent in most of these unstimulated cells.
CD59 activation initiates T-cell signaling leading to interleukin-2 (IL-2) production and proliferation (35, 36) . Janes et al. (31) demonstrated that cross-linking of CD59 results triggered aggregation of rafts into large complexes and recruitment of the T-cell receptor (TCR) into those CD59-containing complexes. Such aggregation of rafts into large patches occurs in response to diverse activation stimuli, which recruit TCR into the vicinity of src-tyrosine kinases (37, 38) . We stimulated T cells as described by Janes et al. (31) by crosslinking CD59 with anti-CD59 antibody, followed by FITCconjugated anti-mouse IgG secondary antibody, and then warming the cells for 1 hr at 37ЊC. Cells then were fixed and stained for p27 expression (red). As shown in Figure 5B , CD59 (green) was aggregated into discrete membrane patches by this approach. p27 stained prominently in the cytoplasm and membrane. It was notable that p27 did not form patches with CD59. This was manifested by the lack of patching evident in the p27 window, and by the absence of yellow (which would signal p27 and CD59 colocalization) in the overlapped view.
p27 was Excluded from CD69-containing Patches upon Lymphocyte Activation
If the exclusion of p27 from aggregated signaling complexes was physiologically significant, it should have occurred in response to multiple stimuli, and not just to antibody crosslinking. We investigated whether p27 in lipid rafts would be excluded from patches formed upon lymphocyte stimulation with the mitogenic combination of phytohemagglutinin (PHA) and phorbol ester 12-O-tetradecanoylphorbol-13-acetate (PMA). Unstimulated and mitogen-stimulated lymphocytes were incubated with DiOC16(3), a fluorescent lipid analogue that stains late endosomes and surface membrane (39). These analogues have been shown to sort preferentially to lipid rafts (40) . The cells also were double-stained with phycoerythrocinconjugated CD69, and with anti-p27 antibody and a Cy5-conjugated secondary antibody. Results are shown in Figure 6 . Several points are notable. p27 is expressed discontinuously along the membrane. Areas of overlap with DiOC16(3) appear as white; whereas, membrane free of p27 appears as green (DIOC16/p27 column). It also was evident that CD69 was up-regulated by mitogens and accumulated in membrane patches. These patches appear yellow in the three-color overlay as a result of overlapping DIOC16(3) and CD69. Notably, p27 is excluded from these patches (Fig. 6, columns 2, 4 , and 5).
sphigolipid-rich membrane domain, then octylglucoside should have rendered it soluble. Figure 4B shows the results obtained when lymphocytes were incubated in cold 1% Triton X-100 for 30 min. A portion of p27 remained in the Triton-insoluble pellet, despite repeated washings with lysis buffer. Subsequent addition of 60 mM octylglucoside completely solubilized the p27. These results support the likelihood that p27 can associate with proteins localized into detergent-insoluble membrane microdomains in lymphocytes.
p27 Did Not Co-aggregate with CD59 upon Lymphocyte Activation
We examined whether p27 co-localized with CD59, a GPI-linked glycoprotein, which is a constituent of membrane rafts in T cells (30) . Lymphocytes were treated for 10 min with cold Triton X-100 and washed to remove detergent-soluble proteins. They   Fig. 2 . Western blots of isolated membrane. Lymphocytemembrane fraction isolated as an S-100 pellet (membrane) and isolated nuclei were stained for p27. They are also stained with fractionation controls, TAFIID (a nuclear transcription factor) and the CD3 T cell surface marker, as indicated. 
Discussion
This paper reports the localization of the p27Kip1 cell cycle inhibitor to specific plasma membrane domains in lymphocytes that are insoluble in nonionic detergents. This solubility profile characterizes glyosphingolipid-and cholesterol-rich islands in the membrane, which anchor GPI-linked proteins and are enriched in signaling proteins (22) . The presence of p27 in such membrane domains, known as rafts (23), has not been described previously.
The mechanism through which p27 can associate with the plasma membrane is unclear. p27 itself lacks a signal sequence and does not contain acylation motifs. Similarly, established p27-binding partners, cdk2, cdk4, cyclins, and jab1, lack signal sequences and myristoylation or palmitoylation motifs. p27 also does not contain a clathrin box sequence through which clathrin-coated pits are bound (41, 42) .
The finding that p27 is present in clusters associated with the plasma membrane indicate that p27 is likely to be localized into discrete microdomains within the membrane, rather than associated in a random fashion. Another nuclear protein, engrailed, has been shown to localize to membrane microdomains enriched in cholesterol and glycosphingoglycolipids (43) . However, unlike p27, this protein contains a sequence that renders it capable of transversing membranes. In our view, the most likely mechanism for p27 localization to the membrane in lymphocytes is through transport from the cytoplasm in complex with an acylated protein partner. p27 is evident in the cytoplasm of lymphocytes upon confocal microscopy. Cytoplasmic p27 exists in complexes with jab1 (44) and with cyclin D3 (R.A.S., unpublished observations). The proportion of cytoplasmic p27 that is en route to or from the plasma membrane will require more investigation.
Analysis of the solubility profile of membraneassociated p27 indicates that it is insoluble in the nonionic detergents NP-40 and Triton X-100 at 4ЊC, but could be dissolved by the spingolipid-like detergent octylglucoside. These results strongly support the likelihood that p27 is localized in "rafts," family proteins, heterotrimeric G-proteins (45), potassium channels (46) , and serine-threonine kinase activities (47) . Activation of the corresponding signaling path-ways requires redistribution of the raft domains into larger aggregates. In lymphocytes, aggregation of rafts is required for T-cell receptor signaling (29, 31) , leukocyte function-associated antigen-1 (LFA-1) mediated adhesion (48) , and Bcell receptor signaling (49) .
Although the distribution of p27 overlapped that of the raft component CD59 in unactivated cells, we note that p27 does not aggregate along with CD59 when cells are activated with anti-CD59 glycosphingolipid-cholesterol-rich microdomains in the lymphocyte membrane. Such domains are increasingly recognized to coordinate the topographic requirements for signaling complexes, and also organize the endocytic trafficking of GPI-anchored proteins bound at their surface. These detergentinsoluble microdomains have been shown to serve as platforms for signal transduction. By coalescing into a larger structure, rafts appear to integrate signals, promoting the formation of active signaling complexes. Among the signaling components that have been localized to detergent-insoluble membrane domains are nonreceptor tyrosine kinases, ras Overlapping of p27 and CD59 expression in Triton X-100 treated lymphocytes. Cells treated with Triton X-100 were stained directly with (PE)-conjugated anti-CD59 and indirectly with anti-p27 as described in the text. Color channels were set so that CD59 appears green, p27 appears red, and overlap appears yellow. (B) Lack of aggregation of p27 in lymphocytes activated by CD59 crosslinking. Nonadherent peripheral blood mononuclear cells (PBMC) were activated with murine anti-CD59, crosslinking with anti-mouse immunoglobulin G-(IgG-FITC) and incubation at 37ЊC. They subsequently were stained indirectly with p27 as described. p27 staining (red) and with CD59 staining (green) is shown for three representative cells. p27 staining (red) of the cells is shown in the left column. The right column shows the same cells, gated to reveal both p27 (red) and CD59 (green) staining. Control staining is shown below, performed as above, but using an isotype control IgG instead of anti-p27. Staining with isotype control for CD59 (not shown) was negative.
contrast, we were unable to detect cdk2 in complexes with p27 in the plasma membrane in unstimulated or stimulated lymphocytes. The report that p27 is present in liver cell membranes underscores the likelihood that the p27 membrane localization described in this paper is generalizable and physiologically relevant.
What is the significance of p27 localization to rafts within the plasma membrane? Because p27 is excluded when rafts aggregate into large signaling complexes, it is conceivable that p27 antagonized signaling. p27 could be a component of a complex that helps maintain lymphocytes in a basal state of quiescence. This could occur through inhibition of kinases, a function suggested for membraneassociated p27 in rat liver (50) . Alternatively, the presence of p27 could forestall aggregation of raft complexes in quiescent cells. In a natural killer (NK) cell model, inhibition of raft aggregation by tumor cell major histocompatibility complex (MHC) receptors attenuated NK cell function (24) . Future investigations should uncover whether p27 modulates raft-based signal transduction and, if so, whether this differs between normal and neoplastic cells.
antibody. Changes in the makeup of detergentresistant glycoprotein domains during aggregation have been reported in other systems. For instance, fatty acids caused the displacement of lck, but not of CD59, from aggregated domains (38) . The distribution of p27 in the membrane is modulated during lymphocyteactivation. This is manifest by the specific exclusion of p27 from aggregated CD69-expressing domains in mitogen-activated lymphocytes. Because two distinct mechanisms of lymphocyte activation lead to the formation of patches that lack a p27 component, our data suggests that the distribution of p27 in insoluble membrane domains is dynamic and nonrandom.
While this manuscript was under final preparation, Gaulin et al. (50) reported that cdk2 was present in the plasma membranes of rat liver parenchymal cells. Plasma membrane cdk2 exhibited high levels of kinase activity, which was inhibited by insulin. They further showed in a rat model that injection of the insulin-mimetic bpV(phen) led to recruitment of p27 into the cdk2 complex in plasma membranes in liver. Plasma membrane-associated p27 inhibits cdk2 kinase activity in these cells. In Fig. 6 . Patching of CD69, but not of p27, upon mitogen stimulation of lymphocytes. Lymphocytes were incubated for 16 hr in the presence of medium alone (unactivated) or medium containing phorbol ester 12-O-tetradecanoylphorbol-13-acetate (PMA; 100 ng) and phytohemagglutinin (PHA; 1 g/ml), and stained for the lipid analogue DIOC16(3) (green), p27 (blue) or CD69 (red), as described in the text. Areas of overlap of DIOC16(3) and p27 appear as white (overlay in 4th column); overlap of CD69 and DIOC16 (3) are yellow.
